One of the major current concerns of economic policy in developing countries is the choice of the appropriate exchange rate regime to consolidate and accelerate the pace of economic growth. This paper aims to investigate whether the choice of a country's exchange rate regime may affect current account imbalances for sub-Saharan African economies. To this end, we first use Bayesian model averaging (BMA) to address concerns about model uncertainty and identify the key determinants (fundamentals) of external balances. Then, estimating current account imbalances over the 1980-2012 period, we show that flexible exchange rate regimes are more effective in preventing such disequilibria. Consequently, candidates for membership of monetary unions should discuss widely the possible adjustment mechanisms before forming such unions; one potential measure being the sharing of external risks at regional level.
Introduction
The choice of exchange rate regime and its impact on macroeconomic performance is undoubtedly one of the most controversial topics in macroeconomic policy (Levy-Yeyati and Sturzenegger, 2003) . If the debate on the relative merits and demerits of alternative exchange rate regimes is longstanding, it remains topical for developing countries, especially for sub-Saharan African countries that are seeking an appropriate regime to consolidate and strengthen their economic impetus (Yagci, 2001; Masson, 2008; Bird and Rowlands, 2009; Qureshi and Tsangarides, 2012) . Several internal and external factors justify the attention paid to this issue: the economic performances achieved in sub-Saharan Africa during the 2000s, as well as the unexplored potential economic growth, the gradual opening of some countries to international financial flows, the increasing global imbalances and their implications, the need to strengthen regional trade, etc. While the average economic growth of on industrialized countries is justified in part by the fact that their external imbalances also represent a challenge to the stability of the global economy. However, the case of developing economies-sub-Saharan African countries in particular-is also of great interest as external imbalances represent a challenge for their own development.
Within this context, marked by the debate on the choice of exchange rate regime in subSaharan Africa, this paper aims to examine the relationship between current account imbalances and the exchange rate regime, investigating whether the latter plays a significant role in limiting the former. This investigation is particularly interesting with regard to the growth and development of sub-Saharan African countries that depend heavily on the performance and stability of their open sector due to their strong reliance on export earnings.
Turning to methodological issues, data regarding current account imbalances deserve some comments. In the existing literature, external imbalances are usually viewed simply as current account deficits and surpluses. However, it is well known that relatively large deficits are natural in an intertemporal framework, typically when a country begins its development process, strengthening domestic investment by importing capital (Sachs et al., 1981; Obstfeld and Rogoff, 1995; Chinn and Ito, 2007; Bussière et al., 2010) . It is thus more appropriate to refer to external imbalances when the current account deviates from the level determined by its fundamentals as proposed by Lane and Milesi-Ferretti (2012) and Ca' Zorzi et al. (2012) . 6 In other words, instead of considering current account deficits and surpluses, we measure external imbalances as the difference between the observed current account and its medium-term estimated value. To this end, the first challenge we face is to identify the main determinants of current account for sub-Saharan African countries in the context of the absence of clear theoretical guidance and the presence of model uncertainty emerging from empirical studies.
To identify the main determinants of current account positions while addressing model uncertainty, we employ the Bayesian model averaging (BMA) technique. 7 This procedure allows us to avoid problems of degrees of freedom due to the potentially large number of determinants, especially for developing countries for which data are generally limited. Furthermore, its flexibility allows us to take into account not only the conventional current account fundamentals, but also other less well-known potential determinants that might be specific to the countries considered. In addition, this approach has the advantage of avoiding the arbitrary choice of a current account model and providing accurate estimates of the medium-term current account and thence external imbalances.
Our paper contributes to the literature in several ways. First, we address for the first time a topical and far-reaching issue in terms of economic policy for sub-Saharan African countries, namely the potential influence of the exchange rate regime on external imbalances. Second, 6 See also the IMF studies on the methodology of the assessment of the current account and exchange rate, including Isard and Faruqee (1998) , Isard et al. (2001) and the IMF (2013) . See also Bussière et al. (2010) for the European Central Bank.
7 Bayesian techniques are often used to choose a model of economic growth among millions of potential specifications derived from theory and empirical studies (see Sala-i-Martin, 1997; Fernandez et al., 2001; Salai-Martin et al., 2004; among others) . It was recently used for the first time in a study on the current account by Ca' Zorzi et al. (2012) .
we draw on the BMA approach to address model uncertainty and robustly identify the current account fundamentals without ignoring the structural characteristics of the countries under study. Third, we specifically account for the medium-term determinants of the current account position by estimating a relationship linking the current account to its fundamentals. This allows us to derive more reliable current account equilibrium values than those based on the usual Hodrick-Prescott filtered series and also go further than studies that simply consider the deficits and surpluses of current account as the external imbalances.
Our findings show that the current account position in sub-Saharan Africa is mainly determined by foreign direct investment (FDI), financial deepening, fiscal balance, initial net foreign assets, oil balance, migrants' remittances, official development assistance (ODA) and stage of development. Studying the link between current account imbalances and the exchange rate regime, we show that a flexible exchange rate regime is most effective in preventing absolute external imbalances.
The rest of the paper is organized as follows. Section 2 reviews the potential current account determinants. In Section 3, we briefly present the methodology and the results of the BMA approach. Section 4 is devoted to the assessment of external imbalances and their relationship with the exchange rate regime. Finally, Section 5 concludes the paper.
Potential current account determinants for Sub-Saharan African countries
The fundamentals presented in this section are derived from the predictions of theoretical models and also from previous empirical studies, in particular those related to medium-term determinants of current account (Debelle and Faruqee, 1996; Calderon et al., 2002; Chinn and Prasad, 2003; Lane and Milesi-Ferretti, 2012) . Whereas Debelle and Faruqee (1996) and Chinn and Prasad (2003) focus on both developing and industrialized countries and employ cross-sectional and panel approaches, Calderon al. (2002) consider only developing countries in a panel framework. In addition to the traditional determinants presented in these papers, we also propose other less known potential fundamentals, which are linked to specific factors related to the countries under study.
Macroeconomic policy stance, macroeconomic performance and life cycle
Fiscal balance. The link between current account and fiscal balance is generally shown to be positive, giving rise to the well-known "twin deficits hypothesis". This positive relationship is consistent with the predictions of several theoretical models. Blanchard's (1985) finite-horizon model and the overlapping generation models (see Obstfeld and Rogoff, 1996) indicate that a deterioration in fiscal balance tends to have the same negative effect on the current account to the extent that it involves a redistribution of income from future to present generations. This relationship does not hold in the particular case of Ricardian equivalence in which private savings fully offset changes in public saving.
Degree of exchange rate flexibility and exchange rate policy. As the degree of exchange rate flexibility can affect the ability of an economy to respond to external shocks, one could argue that a flexible exchange rate regime is more likely to limit current account imbalances. According to Milesi-Ferretti and Razin (1996) , the degree of exchange rate flexibility in response to external shocks can affect the ability of an economy to sustain current account deficits. It is therefore more relevant to look at the relationship between current account imbalances and exchange rate regime, as we do in Section 4, rather than between current account and exchange rate regime. However, given that exchange rate policy may also affect the price competitiveness of an economy, the real effective exchange rate is usually employed to examine this competitiveness channel. As an appreciation in exchange rate corresponds to a loss of price competitiveness, a negative relationship is expected between the real effective exchange rate and current account position.
Trade integration. Trade openness is a macroeconomic policy choice that may impact the current account, a more open economy being more vulnerable to external shocks. This vulnerability is greater when trade flows are not diversified (Milesi-Ferretti and Razin, 1996) . In this respect, the degree of openness to international trade is often used as a proxy for barriers to trade. It could also be correlated with other factors that make a country attractive to foreign capital (Bussière et al., 2010) . Thus, the sign associated with this variable can only be determined empirically.
Net foreign assets. The current account and net foreign assets are linked by definition as the current account is nothing else than the change in net foreign assets. However, the level of net foreign assets may affect the current account in opposite directions. On the one hand, we can expect a negative relationship to the extent that an economy with a high level of net foreign assets can afford to run trade deficits while remaining solvent. On the other hand, a positive relationship is likely to the extent that an improvement in the net foreign asset position leads to an increase in net foreign income flows, which improves the current account.
Economic growth. Economic growth is often identified as a potential determinant of current account. Its impact could be related to its effects as perceived by households regarding their future income: if they anticipate a rise in their future income, they increase their present consumption at the expense of savings. Consequently, economic growth exerts a negative effect on the current account.
Stage of development. This variable is often included in current account models to capture the convergence process. Indeed, economies that are beginning their economic development process have a greater need for investment and are likely to finance it by external borrowing (Obstfeld and Rogoff, 1996) . Thus, low-income countries are expected to experience larger current account deficits that decrease with the improvement in their level of development. The literature typically uses the ratio of gross domestic product (GDP) per capita in terms of purchasing power parity (PPP) as a measure of stage of development and empirical studies generally introduce the squared relative income to allow for a non-linear relationship between relative income and current account (see Chinn and Prasad, 2003) .
Demography. The life-cycle model provides a direct link between the stage in the life cycle and the behaviour of consumption and savings. A change in the age structure of the population will affect national saving behaviour and therefore the current account. Several variables, such as the old-age-dependency ratio, the young-age-dependency ratio and population growth, are used in the literature to evaluate the link between changes in the demographic structure and current account. The aging rate, defined as the expected change in the old-age-dependency ratio in the future, has also been introduced recently in the literature; countries in which the population is aging faster are expected to have higher savings (see Lane and Milesi-Ferretti, 2012) . Except for the aging rate, a negative relationship is expected between the other variables and the current account.
Structural features, external financing and international environment
Financial integration (financial deepening). The degree of sophistication and internationalization of the financial system can affect the level of savings and investment in an economy. However, the relationship between this variable and the current account is ambiguous. Indeed, while a well-developed financial system could induce more savings because higher yields are expected, it might also indicate fewer borrowing constraints and therefore lower savings (or more investment). Moreover, the effects on domestic investment are also not clear from a theoretical point of view (Ca' Zorzi et al., 2012) . As a measure of the sophistication and internationalization of the financial system, Ca ' Zorzi et al. (2012) use the sum of foreign assets and liabilities as a share of GDP. Other authors use the ratio of money and quasi money (M2) to GDP as a proxy for financial deepening (Chinn and Prasad, 2003; Allegret et al., 2013) , or the ratio of private credit to GDP (Chinn and Ito, 2007; Gruber and Kamin, 2007; Aghion et al., 2009 ).
Oil balance. This variable captures the sensitivity of the current account and the economy to changes in oil prices. An increase in oil prices should improve the current account for oilexporting countries and depreciate that of oil-importing countries. Thus, this variable allows the effect of oil prices to differ in sign and magnitude across countries (see Lee et al., 2008) . Gruber and Kamin (2007) indicate that although the oil balance is a sub-part of the overall current account balance, its changes will not be correlated strictly to the current account if the non-oil balance also responds to oil price shocks. A positive relationship is nevertheless expected between the oil balance and current account position.
Terms of trade. In addition to the oil balance, terms of trade are generally introduced in current account models to capture the effects of changes in world market prices for a country's exports and imports (see Lane and Milesi-Ferretti, 2012) . Logically, we expect a positive effect from improved terms of trade on the current account to the extent that this improvement implies an augmentation in export prices relative to import prices.
Foreign aid. As shown by Rajan and Subramanian (2011) , foreign aid could generate a Dutch disease effect. If this channel is proved for sub-Saharan African countries, a negative impact from aid on the current account through the appreciation of the exchange rate is expected. Beyond the potential Dutch disease effect, a negative relationship between aid and the current account can be expected if the aid for social projects contributes to lower precautionary savings on the part of households. Studying external balances in low-income countries, Christiansen et al. (2010) found a negative effect from total foreign aid on the current account, generated especially by concessional loans.
Migrants' remittances. In relation to aid, remittances can be considered a potential determinant of the current account for developing countries. Remittances towards developing countries have increased in recent years and their impact on the real exchange rate in the recipient economies is the subject of several studies (Amuedo-Dorantes and Pozo, 2004; Lartey et al., 2012, inter alia) . Remittances may also have an impact on investment and consumption in the beneficiary countries. For example, Lartey (2013) finds that remittances have a significant impact on investment in sub-Saharan Africa. The effect of remittances on the current account depends in part on its relative impact on investment and savings.
Foreign direct investments (FDI).
As FDI is likely to have an impact on national investment and savings, it is intimately linked to the current account. Fry (1993) studies the impact of FDI on domestic investment and savings and deduces its influence on the current account for a set of developing countries. The link between the current account and FDI should be negative if the latter contributes more to strengthening domestic investment than domestic savings and vice versa.
Civil liberties. The quality of a country's institutions generally affects its attractiveness and credibility for foreign investment. Similarly, efficient and stable institutions are better able to inspire confidence among domestic private agents (both national and foreign) to stimulate investment and savings. Therefore, one may wonder about the relationship between the quality of institutions and the current account, in particular for developing countries. Civil liberties were used by Bussière et al. (2010) and Ca' Zorzi et al. (2012) as one of the potential determinants of the current account. Other institutional variables are constructed by the World Bank. However, unlike civil liberties, data on these variables are not available over a long period or for all countries.
International environment. Although it is not often listed among the determinants of the current account, the international environment can have a significant impact, particularly for developing countries. As they predominantly export raw materials, developing countries are dependent on international conditions. Indeed, a favourable international environment could improve their export earnings and consequently their current account through greater foreign demand. However, a transmission delay may be observed. To capture its effect on the current account of developing countries, Calderon et al. (2002) use the economic growth of industrialized countries (OECD) and the world real interest rate as measures of the international environment.
Heavily Indebted Poor Countries (HIPC) initiative. Several countries in sub-Saharan Africa have benefited from the HIPC Initiative established by the World Bank and the IMF in 1996 with the aim of reducing the overall external debt of countries to bring it back to a sustainable level. If the HIPC Initiative itself cannot be considered a determinant of the current account, it is important in the case of sub-Saharan African countries to pay attention to the potential impact of such an initiative. Indeed, Coulibaly and Gnimassoun (2013) show that this initiative has had a significant impact on the current account sustainability of the recipient countries. A simple empirical way to monitor the impact of the HIPC Initiative is to introduce a dummy variable in the current account model.
The benchmark current account model for Sub-Saharan African countries
The set of empirical relationships between the current account and its fundamentals cannot be fully analysed through a single theoretical model (Chinn and Prasad, 2003) . Empirical studies are generally conducted to examine the predictions of different theoretical models, and most of them operate an arbitrary choice of model specification given the lack of clear theoretical guidance. This a priori choice is subject to potential bias given the very large number of possible specifications that are ignored. This bias is especially more likely in studies on developing countries because in addition to the traditional current account fundamentals, other potential determinants (such as ODA and migrants' remittances, civil liberties, for example) may be added to account for their specificity. Moreover, the lack or limited availability of data for these countries increases the inefficiency of an empirical model with several explanatory variables. It is therefore important to adopt an efficient strategy that combines the relevance of the explanatory variables and the robustness of the estimation. As a result, we adopt an econometric approach based on model uncertainty through the Bayesian model averaging.
Bayesian Model Averaging (BMA) methodology
We use the BMA technique 8 to shed light on the main fundamentals of the current account while considering the uncertainty associated with model specification given the relatively large number of potential determinants. The interesting aspect of this approach is that it addresses two major issues that typically arise in empirical studies with a relatively large number of explanatory variables and limited data and for which classical regression models do not provide an effective response, namely: (i) which variables should be included in the model and (ii) their respective importance.
Let us consider the following empirical current account model:
where y is the current account, X is the matrix of potential explanatory variables, α γ is the constant, β γ denotes the coefficients, and is the error term.
BMA addresses the problem of uncertainty in relation to model specification by estimating models for all possible combinations of {X} and constructing a weighted average. Assuming that X contains K potential explanatory variables, this means estimating 2 K variable combinations and thus 2 K models, each with a certain probability of being the "true" model. If θ is the quantity of interest, such as coefficients β, the associated posterior distribution given data D is:
Thus, the posterior distribution of θ is an average of the posterior distribution under each of the models considered, weighted by their posterior model probability. For a model M γ , the latter are obtained using Bayes' theorem:
where
is the likelihood and p(M γ ) is the prior probability that M γ is the true model. The latter has to be elicited by the researcher and should reflect prior beliefs. As Fernandez et al. (2001) , we choose a uniform prior probability, i.e. p(M γ ) = 2 −K . This is a popular choice to represent the lack of prior knowledge.
Following Hoeting et al. (1999) , the posterior mean and variance of θ are respectively given by:
Data
We draw on a panel of 44 sub-Saharan African countries. 9 The data are annual, spanning the period from 1980 to 2012. We collected and constructed data on the basis of the list of potential determinants of the current account position presented in Section 2. Several of these determinants, namely the fiscal balance, GDP growth rate, the level of PPP-adjusted GDP per capita, as well as all demographic variables, were expressed in relative terms, given that only their idiosyncratic shifts should affect the current account (see Chinn and Prasad, 2003; Lane and Milesi-Ferretti, 2012) . Thus, the country-specific weighted averages of foreign variables are computed using the average foreign trade flows during the period 1996-2012. The first ten trading partners are considered for each country (see the list and the weight of trade partners in the Appendix, Table A1 ). Data sources and their descriptions are shown in Table A2 and descriptive statistics are provided in Table A3 in the Appendix.
For the purpose of ensuring robustness, we consider two sets of data: five-year averaged data and annual data covering all the countries studied. Both types of data are used for various purposes which may be complementary. On the one hand, the five-year averaged data allow the smoothing of business-cycle fluctuations and therefore an in-depth focus on the underlying determinants of the current account (see among others, Chinn and Prasad, 2003; Ca' Zorzi et al., 2012; Lane and Milesi-Ferretti, 2012) . This is particularly relevant in the case of developing countries for which measurement errors are also at stake, in addition to the significant short-term fluctuations they face due to the volatility of commodity prices.
On the other hand, the use of longer time series (annual data) allows for more variation both across and within countries, which should help in obtaining the real robust determinants of the current account (see Dufrenot et al., 2010 concerning growth determinants).
Estimation Results
We consider the 21 potential determinants of the current account discussed in Section 2, leading to the estimation of more than two million different models (exactly 221=2097152 models). The results of the BMA approach for all the 44 sub-Saharan African countries are presented in Table 1 . The importance of the variables in explaining the current account position (p (β i = 0| D)) is given in the column "BMA PIP", which represents the posterior inclusion probabilities (PIPs), i.e. the sum of posterior model probabilities for all models in which a variable was included. A variable is supposed to be relevant in explaining the current account and is considered a fundamental variable when its PIP is greater than or equal to 50% and there is no uncertainty about its sign (see Raftery et al., 2001; Dufrenot et al., 2010) .
The results for the annual data and for the five-year averaged data are very close. In both cases, eight fundamentals of the current account are identified, among which seven are common, namely: FDI, financial deepening, fiscal balance, net foreign assets, oil balance, migrants' remittances and stage of development. The similarity between these results reflects the fact that the medium-term fundamentals of the current account (five-year averaged data) are not especially different from the short-term fundamentals (annual data). Turning to the eighth variable, relative GDP growth is identified only in the five-year averaged data, while ODA is retained only for the annual data. ODA is likely to be regarded as a fundamental of the current account to the extent that its PIP is higher than 80% for the annual data and also is not negligible (27%) for the five-year averaged data. Consequently, ODA is linked to the current account to a much greater extent in the short term, which is of considerable relevance as the volume of aid to developing countries is often determined by the economic conditions in donor countries. Regarding relative GDP growth, its inclusion in the model is only significant for the five-year averaged data, suggesting that this variable is rather a medium-term determinant of the current account. The results are based on 500,000 draws and 100,000 burn-ins. For each simulation, we use a uniform prior 10 and the birth-death MCMC sampler. Statistics in bold are those for which the posterior inclusion probability is greater than or equal to 50%. The correlation between iteration counts and analytical posterior model probabilities for the 2,000 best models is 0.9993.
If certain fundamentals, such as fiscal balance, net foreign assets, oil balance and stage of development, were expected given that they are highlighted by most previous empirical studies (see references in Section 2), this is not necessarily the case for other variables, such as financial deepening, ODA, migrants' remittances and FDI. Often, these are not or only poorly examined in empirical studies that generally focus on the traditional determinants of the current account without considering explicitly the specificity of the countries studied. This highlights the value of the BMA approach in identifying the fundamentals of the current account without bias and without ignoring the characteristics of the countries under study.
Whilst it is important to determine properly the fundamentals of the current account, it is equally important to check whether the signs of the coefficients associated with the different variables are consistent with the predictions of theoretical models. The column "Post Mean" displays the coefficients averaged over all models, including the specifications wherein the variable was not contained (in which case its coefficient is zero). The coefficient sign can be derived from the column "Cond.Pos.Sign" which shows the "posterior probability of a positive coefficient expected value conditional on inclusion", respectively "sign certainty" (see Zeugner, 2011) . When the statistic is close to 1, the variable undoubtedly has a positive sign, whereas when it is close to zero, the variable has a negative sign. Figure 1 goes further in the analysis and presents the posterior coefficient densities to shed light on their sign and to compare them to theoretical predictions.
As shown in Figure 1 , the signs of the traditional fundamentals are consistent with theoretical predictions. Indeed, the fiscal balance is clearly positively related to the current account, 95% of the mass of its posterior coefficients being between 0.099 and 0.593 with an estimated average of 0.19. For comparison, Chinn and Prasad (2003) found a coefficient ranging between 0.39 and 0.45 for their subsample of developing countries. Christiansen et al. (2010) obtained a coefficient ranging between 0.24 and 0.37 for a sample of low-income countries. According to our findings, the "twin deficit" assumption seems to apply to sub-Saharan African countries, which means that an increase in fiscal deficits leads to a deterioration in the external balance. This is consistent with the predictions of overlapping generation models, as well as Blanchard's (1985) finite horizon model. Similarly, initial net foreign assets and the oil balance have a positive influence on the dynamics of the current account, which is in line with most empirical studies (see e.g. Chinn and Prasad, 2003; Lee et al., 2008; Ca' Zorzi et al., 2012; IMF, 2013) . Indeed, our results show that the coefficients associated with initial net foreign assets and the oil balance are concentrated at 95%, between 0.015 and 0.034 for initial net foreign assets and between 0.132 and 0.300 for the oil balance, with respective estimated averages of 0.027 and 0.215. Thus, our estimated coefficient for net foreign assets is very close to that of Chinn and Prasad (2003) , which ranges between 0.017 and 0.043 for their subsample of developing countries. Ca' Zorzi et al. (2012) find significant estimated coefficients of 0.03 for net foreign assets and 0.14 for the oil balance for their sub-sample of African countries, which are also very close to ours. In addition, the stage of development appears to be related positively to the current account, with an estimated coefficient between 0.019 and 0.176, confirming the theoretical effect expected in the context of the convergence process. Regarding financial deepening, although there is no clear theoretical guidance on the direction of its link with the current account (Ca' Zorzi et al., 2012) , our results show that this link is negative for sub-Saharan African countries even if the coefficient is very low (between -0.010 and -0.004, with an estimated average of -0.007). 11 This negative relationship-also evidenced by Cheung et al. (2010) and Allegret et al. (2013) -can be justified by the fact that the movement of domestic financial liberalization that occurred in many sub-Saharan African countries during the 1980s and was reinforced in the 1990s has contributed to reducing borrowing constraints and boosting investment and a positive relationship between financial deepening and investment has been established in most studies (Benhabib and Spiegel, 2000; Christopoulos and Tsionas, 2004, among others) .
In addition to these fairly standard results, our estimates establish that other variables, such as FDI, migrants' remittances and, to some extent, ODA, influence the dynamics of the current account in sub-Saharan African countries. The coefficient associated with remittances from migrants is globally between 0.081 and 0.421, with an estimated average of 0.189. Regarding FDI and ODA, their influence on the current account is shown to be negative (with coefficients between -1.114 and -0.578, and between -0.282 and -0.002 respectively). To gain a greater understanding of the relationship between these non-traditional variables and the current account, we examine the relationship between each of these and savings and investment. Table 2 presents these links for different types of data (annual, five-year averages, cross-sectional) for all countries. We find that the negative relationship between FDI and the current account can be clearly explained by the savings-investment channel. Indeed, although FDI seems to have a positive and significant impact on savings and investment for sub-Saharan African countries, the influence on domestic investment is much higher than on domestic savings. The difference between the coefficients associated with savings and investment is equal to the coefficient linking FDI and the current account. We also observe that the negative relationship between ODA and the current account could be explained by the same channel. Indeed, ODA is associated with a decline in national savings in sub-Saharan African countries, while it has no significant influence on investment. Given that ODA is often oriented towards social spending (health, education) or social projects, it would contribute to reducing the precautionary savings of households and consequently national savings. The positive relationship between migrants' remittances and the current account cannot really be clarified by reference to the same channel as such remittances seem to have an almost equal impact on investment and savings (even with a slight advantage for investment). Note: T-statistics are given in brackets; *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level.
Robustness checks
To assess the robustness of our results and ensure that we have identified the "true" fundamentals of the current account, we reprocess our database to eliminate possible outliers that could potentially bias our results. As a first step, we exclude all countries for which the absolute value of the current account is greater than or equal to 45% of GDP at any point in time. In a second step, we exclude countries with significant missing data (greater than or equal to 25% of the total number of observations for variables previously considered relevant). Finally, given that data issues tend to be more frontloaded and that some relevant variables, such as fiscal balance, are available for the vast majority of the countries from 1990 onwards, we consider the shorter period 1990-2012. This also allows us to check if the fundamentals remain robust over time. Our sample now comprises 35 countries 12 over the period 1990-2012. The BMA results for this new sample are reported in Table 3 .
These results clearly confirm our previous findings. Indeed, six of the seven fundamentals previously identified jointly for the annual and five-year averaged data, namely FDI, financial integration, fiscal balance, initial net foreign assets, oil balance and stage of development, are also retained here. The seventh variable, migrants' remittances, also has a PIP of 100% for the annual data and a PIP of 35% for the five-year averaged data, highlighting the robustness of this variable as a current account fundamental. The only variable which is no longer identified as a fundamental is relative GDP growth. In addition, two new variables are identified using the annual data, namely population growth and the world real interest rate, which are negatively linked to the current account. These results are not very surprising because (i) financial openness in most sub-Saharan African countries actually began from 1990 onwards and (ii) the result regarding population growth is fairly standard in empirical studies (see Lee et al, 2008; Christiansen et al., 2010; Lane and Milesi-Ferretti, 2012) . The sign of the coefficients also remains stable and consistent with previous results, as illustrated in Figure 2 , showing the marginal density of posterior coefficients. The results are based on 500,000 draws and 100,000 burn-ins. For each simulation, we use a uniform model prior and the birth-death MCMC sampler. Statistics in bold are those for which the posterior inclusion probability is greater than or equal to 50%. The correlation between iteration counts and analytical posterior model probabilities for the 2,000 best models is 0.9988.
As another robustness check, we look at what would have prevailed had we only used classic regression techniques to determine the fundamentals of the current account. We thus perform panel OLS estimations on both the entire sample and on the second restricted sample of 35 countries. This conventional method 13 is the most commonly used in empirical studies on the medium-term determinants of the current account (see Chinn and Prasad, 2003; Chinn and Ito, 2005; Gruber and Kamin, 2007; Ca' Zorzi et al., 2012; Lane and Milesi-Ferretti, 2012; Gnimassoun and Mignon, 2013; Steiner, 2014; among others) . The results are presented in Tables A.3 and A.4 in the Appendix and are consistent with our previous BMA findings regardless of the type of data used. For example, we find that all the fundamentals identified by BMA are significant at the 1% level for the different regressions based on models that include all potential determinants of the current account. We also note a strong similarity between the values of coefficients estimated by BMA and those estimated using classic regressions. Other variables, such as terms of trade, the young-age-dependency ratio and trade openness, have the expected signs but their significance depends (in most cases) on the model specification.
Regarding the young-age-dependency ratio, for instance, the negative sign derives from the face that the population is inactive and that an increase in this ratio compared to that of the active population will lead to a decline in national savings. The problem is that in developing countries, the share of the population of working age does not necessarily reflect the share of the working population. Consequently, the expected effect of the young-age-dependency ratio on national savings is not necessarily obtained as the indicator itself does not reflect reality. 14 4 Current account imbalances and the exchange rate regime
Having shedding light on the fundamentals of the current account in the previous section, we now examine the relationship between external imbalances and the exchange rate regime. This is a key question, especially for developing countries for which the choice of the exchange rate regime is crucial to consolidate and accelerate the pace of their economic growth. Since the works of Friedman (1953) and Mundell (1961) , it has been well known that the main disadvantage of belonging to a monetary union or the choice of a fixed exchange rate regime is the loss of the autonomy of exchange policy to deal with external shocks, such as terms of trade shocks for example. One might think that countries under fixed exchange rate regimes or those belonging to a monetary union may have more current account imbalances, which is detrimental to economic growth. However, other works, including those of Giavazzi and Pagano (1988) , Aghevli et al. (1991) and Blanchard and Giavazzi (2002) , show that this does not necessarily generate more current account imbalances as countries that opt for such a system generally have more discipline in terms of economic policy-especially fiscal policywhich is often governed by rules. According to these authors, the choice of a fixed exchange rate regime or membership in a monetary union strengthens the credibility of the countries concerned. The debate on this issue is still open, as illustrated by the recent works of Ghosh et al. (2013) and Chinn and Wei (2013) which show different results for the role of the exchange rate regime in the adjustment of current accounts.
Assessment of current account imbalances
We define current account imbalances as the gap between the observed current account (in percentage of GDP) and its estimated "equilibrium" value as follows:
where CA gap i,t is our measure of current account imbalance, CA i,t is the observed current account and CA i,t is the equilibrium current account estimated from fundamentals. In other words, the external imbalances are defined as the residues from the estimation of equation (1). According to our previous results, the equilibrium current account is given by:
For the assessment of external imbalances, we use annual data. 15 We keep our two samples for 0.02 and 0.04 for the annual and five-year averaged data respectively. Thus, we do not comment further on these coefficients, derived from a particular specification and not identified by BMA. The fact that BMA does not identify these variables as relevant determinants of the current account seems quite reasonable. 15 We do not use five-year averaged data, which have the characteristic of smoothing fluctuations in the economic cycle, as this is worthwhile in identifying the underlying determinants of the current account. However, in the analysis of external imbalances, we cannot ignore economic fluctuations. Moreover, the fundamentals identified from the annual data are broadly similar to those identified with the five-year averaged data. Thus, using these same fundamentals here, we maintain consistency with the previous results.
comparison purposes. However, to avoid the over-interpretation of external imbalances due to their possible overestimation, we pay more attention to the results from the sample purged of outliers. Table 4 summarizes the coefficients obtained from regressions (BMA, panel OLS, instrumental variables 16 (IV)) based only on fundamentals (see Table A .6 in the Appendix). As the current account imbalances derived from these coefficients give very similar results, 17 we keep those obtained with BMA. Tables 1 and 3 . The columns "Panel OLS" show the coefficients estimated using panel OLS regressions based only on the fundamentals. The columns "IV regression" show the coefficients estimated using instrumental variables (IV) regression based only on the fundamentals (see Table A .6 in Appendix).
Empirical relationship between current account imbalances and the exchange rate regime
Having evaluated external imbalances, we can now explore whether there is an empirical link between these disequilibria and the exchange rate regime. We use two measures for comparison and robustness purposes: the de facto exchange rate classifications initially developed by Reinhart and Rogoff (2004) and recently updated by Ilzetzki, Reinhart and Rogoff (2008) -henceforth IRR-as well as the IMF official classifications (the de jure classifications). 18 Drawing on these classifications, we define three broad categories of exchange rate regimes-fixed, intermediate and flexible-allowing greater clarity in the analysis, as is fairly standard in the literature (see Chinn and Wei 2013; Ghosh et al, 2013; Pancaro, 2013) . 19 Figure 3 displays the relationship between external imbalances and exchange rate regimes.
16 Instrumental variables (IV) regression is used here to correct biases associated with a possible endogeneity phenomenon. Lagged values of the explanatory variables are used as instruments. We find similar results by regressing the current account on the lagged values of the regressors by OLS.
17 The correlation coefficients calculated between external imbalances are close to unity; see Table A .7 in the Appendix.
18 The de facto classifications reflect country real practice until 1997; the IMF classifications were based on the country's official claim. Another well-known classification is that proposed by Levy-Yeyati and Sturzenegger (2002). We do not use it here because it has not recently been updated.
19 See Table A .8 in the Appendix. The correlation coefficient between the IRR and IMF classifications after being grouped into three broad categories is 0.60.
As shown, external imbalances have higher amplitudes under fixed and intermediate regimes, irrespective of the classification scheme. However, given the difference in the number of observations between exchange rate regimes, it is important to consider the relative shares of imbalances depending on exchange rate regimes. According to the IMF classification, approximately 15% of the absolute values of external imbalances under fixed and intermediate regimes are greater than 10% against only 6% under the flexible regime. When considering the IRR classifications, this share is 16% under the fixed exchange rate regime, 13% under the intermediate regime and 8% under the flexible regime. The share of external imbalances greater than 20% in absolute value is higher under the fixed and intermediate regimes. External imbalances, being the residues derived from the medium-term estimation of the current account, are by definition the consequence of deviations of the fundamentals from their medium-term value. Thus, in addition to our variable of interest, namely the exchange rate regime, it is also important to include the deviations of the fundamentals from their medium-term value as control variables. As economic determinants in developing countries generally vary with their stage of development, we consider as the medium-term value of fundamentals their moving average of order 3. Moreover, as currency crises tend to exacerbate external imbalances, we follow the literature by including a dummy variable for the crisis years as in the database of Reinhart and Rogoff (2010) . This is even more important as several countries in our panel, in particular the CFA zone countries, experienced a devaluation of their currency in 1994. A positive sign is thus expected for this variable. As significant positive or negative external imbalances are not optimal, our dependent variable is the absolute value of external imbalances. Indeed, as argued by Blanchard and Milesi-Ferretti (2011) , there are both national and international reasons for a country to reduce its external imbalances (surpluses or deficits). Similarly, to study the impact of exchange rate regimes on currency misalignments, Dubas (2009) uses the absolute value of exchange rate misalignments as the dependent variable. This allows us to check whether the exchange rate regime influences the overall external imbalances. Finally, our specification to investigate the link between external imbalances and exchange rate regimes is given by:
Our explanatory variable of interest is the exchange rate regime (REGM ) that takes the values 1, 2 and 3 for fixed, intermediate and flexible exchange rate regimes respectively. If the coefficient associated with this variable is negative and significant, it means that the flexibility of the exchange rate regime allows the limiting of overall external imbalances. In the reverse case, the flexibility of the exchange rate regime would lead to more external imbalances and if this coefficient is not significant, it indicates that the exchange rate regime has no effect on the overall external imbalances. The variable reflecting currency crises (CRISIS) takes the value 1 in the years of currency crisis for a specific country and 0 otherwise. The other control variables are the deviations of the fundamentals from their medium-term value. These are considered both in nominal terms and in relation to absolute values. Although positive signs are expected for the absolute values of these deviations, this is not necessarily the case for nominal deviations (calculated deviations, positive or negative).
The estimate of the coefficient of interest (π 1 ) does not provide all information concerning the role of the exchange rate regime and in particular the relative impact of each regime. Thus, we explore this effect by rewriting equation (8) as follows:
Equation (9) is the same as equation (8) with the difference that REGM is decomposed into its three components REGM 1, REGM 2 and REGM 3 (fixed, intermediate and flexible exchange rate regimes respectively). REGM 1 takes the value 1 for a particular year if the exchange rate regime is classified as fixed in this year and 0 otherwise. We proceed in the same way for REGM 2 and REGM 3. 20 The results of the estimation of the parameters from equation (8) are displayed in Table 5 . As shown, there is a strong link between overall external imbalances and the exchange rate regime regardless of the classification and the sample; however, this link is stronger for the IRR classification and the reduced sample. The negative coefficient associated with the variable REGM suggests that a flexible exchange rate regime allows the limiting of absolute external imbalances. The variable CRISIS has the expected sign but appears generally insignificant. This result can be explained by the fact that the countries under study have actually experienced few or no real currency crises specific to themselves even though the countries in the CFA zone experienced currency devaluation in 1994. Regarding the other control variables, deviations in net foreign assets are significantly associated with an increase in absolute external imbalances regardless of the sample. The impact of the deviations in variables such as FDI, the oil balance, migrants' remittances and fiscal balance appears remarkably more significant when one considers the whole panel. We also note that the absolute deviations in ODA play a significant role in increasing absolute external imbalances.
Returning to our variable of interest, Tables 6 and 7 show the results of estimating the parameters of equation (9) allowing the specific effect of each exchange rate regime to be examined. Under each classification, we have six columns. In the first two columns, fixed and intermediate regimes are included in the estimation and the flexible regime is used for identification. In the next two columns, intermediate and flexible regimes are considered and in the last two columns, we look at the relative effect of fixed and flexible regimes. The results for the reduced sample ( Table 6 ) clearly highlight that the flexible exchange rate regime plays a key role in reducing external imbalances and the intermediate exchange rate regime performs better than the fixed regime. Indeed, taking as our reference the fixed regime, for example, we find that the flexible exchange rate regime is associated with the lowest degree of absolute external imbalances with an estimated parameter of between -2.5 and -2.1 depending on the classification. The intermediate regime follows with an estimated coefficient of between -1.1 and -0.9 for the IRR classification, but its coefficient does not appear significant for the IMF classification. Moreover, compared to the intermediate case, the flexible regime reduces external imbalances by approximately 1.4 point more for both classifications, whereas the fixed regime increases these imbalances by approximately 1 point more for the IRR classification. Regarding the control variables, CRISIS has the expected sign but is not statistically significant. The fundamentals the deviations of which contribute most significantly to increasing absolute external imbalances are primarily net foreign assets, the oil balance and, to a lesser extent, migrants' remittances and fiscal balance. 
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Note: Robust standard errors are in parentheses; *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level. Models 1 are those in which the deviations in the fundamentals are in nominal terms (not in absolute value), whereas in Model 2, we take the absolute value of these deviations. Note: Robust standard errors are in parentheses; *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level. Models 1 are those in which the deviations in the fundamentals are in nominal terms (not in absolute value), whereas in Model 2, we take the absolute value of these deviations. Note: Robust standard errors are in parentheses; *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level. Models 1 are those in which the deviations in the fundamentals are in nominal terms (not in absolute value), whereas in Model 2, we take the absolute value of these deviations.
Referring to the whole panel (Table 7) , most of the control variables-with the exception of the currency crisis and deviations in financial deepening-significantly explain overall external imbalances. As in the case of the restricted sample, the flexible exchange rate regime contributes significantly to reducing external imbalances in comparison to fixed and intermediate regimes, but the magnitude seems lower (between -1.8 and -1.3 points for the fixed regime and between -1.6 and -1.1 points for the intermediate regime using the IRR classification). However, for the IMF classification, the flexible exchange rate regime seems to do better only in comparison to the fixed regime. Moreover, the difference between the fixed and intermediate regimes seems low in relation to the IRR classification and there is an insignificant difference for the IMF classification. However, as previously stressed, more interest should be paid to the results obtained from the reduced sample as outliers in the overall sample are likely to influence the results.
Altogether, our empirical results show that there is a strong link between the exchange rate regime and external imbalances. The flexible exchange rate regime allows the limiting of absolute external imbalances. To a lesser extent, the intermediate regime is better than the fixed regime in terms of limiting external imbalances. Moreover, for most regimes, deviations in the current account fundamentals from their medium-term values tend to increase absolute external imbalances. Our conclusions are in line with Friedman's thesis, according to which flexible exchange rate regimes allow a faster adjustment of the current account. Our findings are also consistent with those of Coulibaly and Gnimassoun (2013) , which show that current account sustainability was higher for countries under a flexible exchange rate regime over the period 1980-2011. Moreover, employing a panel of 95 developing countries, Mu and Ye (2013) find that fixed exchange rate regimes increase the duration of high deficit spells and thus delay current account adjustment, thereby supporting our results even though our samples are different. Even if we do not explicitly deal with the same issue, our findings are in line with those of Levy-Yeyati and Sturzenegger (2003) who find that for developing countries (largely composed of countries in our sample), less flexible exchange rate regimes are associated with slower growth, as well as with greater output volatility. Indeed, for developing countries, especially those in our sample, output volatility is probably related to external imbalances, all aspects detrimental to the stability of growth and therefore to development. Our findings are also consistent with those of Edwards and Levy-Yeyati (2005) , who find that flexible exchange rate regimes help reduce the real impact of terms of trade shocks.
Conclusion
Despite the various crises that marked the 2000s, developing countries have experienced quite remarkable economic performance. In this context, the choice of the exchange rate regime to consolidate and accelerate the momentum of economic growth becomes a central issue, together with the intentions of forming monetary unions. In this paper, we focus on sub-Saharan African countries and investigate whether the choice of a country's exchange rate regime can influence the magnitude of its external imbalances. To this end, we first identify the main current account determinants of these countries by accounting for their structural characteristics using the Bayesian model averaging (BMA) approach. We then determine medium-term ex-ternal imbalances based on the following key fundamentals: foreign direct investment (FDI), financial deepening, fiscal balance, initial net foreign asset position, oil balance, migrants' remittances, official development assistance (ODA) and stage of development. Finally, using de facto as well as official exchange rate classifications, we demonstrate that there is a strong link between external imbalances and exchange rate regimes. More specifically, the flexible exchange rate regime is the most effective in preventing absolute external imbalances.
While our findings do not promote the choice of fixed exchange rate regimes or monetary unions in sub-Saharan Africa, they are in no way opposed to such guidance. Monetary unions can clearly be beneficial for sub-Saharan African countries, but the low economic diversification in sub-Saharan Africa should not be neglected. Specifically, the sharing of exogenous risks must be at the centre of discussions to avoid the painful economic measures often related to the adjustment of external imbalances for a particular country. In relation to this, Tapsoba (2010) advocates saving as an effective means of coping with heterogeneous shocks in the context of the envisaged monetary union in West Africa. Our findings support the development of adjustment mechanisms against external imbalances at a regional level, the responsibility for which will be the jurisdiction of future central banks. Given that the sum of trade flows with the first ten trading partners is less than 100%, the different weights were then normalized to 100%. Given that the sum of trade flows with the first ten trading partners is less than 100%, the different weights were then normalized to 100%. Given that the sum of trade flows with the first ten trading partners is less than 100%, the different weights were then normalized to 100%. Lane and Milesi-Ferretti (2012) old-age dependency ratio in the future (constructed as the difference between the age dependency ratio in year t+20 and the ratio in year t, where the t+20 estimate is based on United Nations population projections) Standard errors are in parentheses; *** (resp. **, *): significant at the 1% (resp. 5%, 10%) level.
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Figure A.1. Effect of the prior choice Standard errors are in parentheses; *** (resp. **, *): significant at the 1% (resp. 5%, 10%) level. Note: Robust standard errors are in parentheses; *** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level. Pre announced crawling band that 6 Pre announced crawling band that 2 is narrower than or equal to +/-2% is narrower than or equal to +/-2%
De factor crawling peg 7 De factor crawling peg 2
De facto crawling band that is 8 De facto crawling band that is 2 narrower than or equal to +/-2% narrower than or equal to +/-2%
Pre announced crawling band that 9 Pre announced crawling band that 3 is wider than or equal to +/-2% is wider than or equal to +/-2%
De facto crawling band that is 10 De facto crawling band that is 3 narrower than or equal to +/-5% narrower than or equal to +/-5% Moving band that is narrower than or 11 Moving band that is narrower than or 3 equal to +/-2 % (i.e., allows for both equal to +/-2 % (i.e., allows for both appreciation and depreciation over time) appreciation and depreciation over time) 
